Post-traumatic syringomyelia is now a well known entity and occurs months or years after a spinal cord injury. The presenting symptoms are usually pain, progressive motor weakness, sensory changes, and increased spasticity. Profuse sweating or hyperhidrosis can be a symptom of the post-traumatic syrinx or can occur in autonomic dysreflexia provoked by peripheral stimuli. We present two patients with cervical spine fractures whose presenting symptom of post traumatic syringomyelia was hyperhidrosis affected by posture. The pathophysio logy involved and the management of th ese patients is discussed.
Introduction
Profuse sweating or hyperhidrosis (HH ) is one of the many complications th at can occur after spinal cord injury. It may occur as an isolated symptom without any associ ated et iology, as part of the autonomic hyperreflexia syndrome, or as a manifesta tion of post-traumatic syringomyelia (PTS). I Two cases are presented in which the first and predominant symptom of PT S was postural induced HH .
Case reports
Case 1
This patient was a 17 year old male who sustained a CS vertebral burst fracture while playing ice hockey on 12/7/83. At his initial presentation he was a CS complete, Frankel's A quadriplegic. He underwent a posterior cervical fusion with iliac bone graft, followed by halo immobilization. Over time he gained one motor level to become a C6 level quadriplegic. The patient's subsequent course was complicated by autonomic hyperreflexia due to bladder sphincter dyssynergia, which was ultimately successfully treated with a suprapubic catheter.
In 1987 he developed severe HH which al ways occurred when sitting upright and was relieved in the recumbent position. The sweat ing was more pronounced in the face and upper extremities than in the trunk or the lower extremities. The HH was accompanied by a right-sided Horner's syndrome but no other manifestations of autonomic hyperreflexia. Gastrointestinal and genitourinary investiga tions were negative and there was no skin breakdown.
An MRI on 11/30/87 revealed a post traumatic syrinx extending from C4-CS to T7 -T8. (Figs la, b ) Subsequently, he under went CS-C6 and TS-T6 laminectomies with placement of a syringo-subarachnoid shunt. Intraoperative ultrasound at the cervical level showed collapse of the cyst. Postoperatively, there was significant improvement in the pa tient's symptom and the right Horner's syn drome disappeared. No MRI was performed.
The patient did well until 1989 when he again developed HH in the upright position associ ated this time with a mild increase in spasticity and recurrence of the right Horner's syndrome. An MRI was repeated on 3/7/89 and showea a persistent large syrinx from CS to T6. The syrinx appeared to be the same size as was demonstrated in his preoperative ,MRI, imply ing malfunction of the drainage tube. On 7/6/89 the TS-T6 laminectomy was reopened and the syringo-subarachnoid shunt was revised. Again, postoperatively there was significant improvement in his positional HH, although not complete resolution. A repeat MRI showed significant decrease in the size of the syrinx and subsequent MRI studies have shown a stable syrinx size with minimal changes. (Fig 2) Case 2 A 27 year old female was involved in a motor vehicle accident on 6/26/78 resulting in a com pression fracture of the C6 vertebral body. On neurological examination she was a C6 com plete Frankel's A quadriplegic. She was treated initially with skeletal traction for 6 weeks and then had an external orthosis. In the course of her intensive rehabilitation she developed severe cystitis, and a sacral decubitus sore re quiring a rotation flap operation. Spasticity was initially treated with dantrium.
Her normal sweat pattern involved both up per extremities, face and the neck anteriorly down to the clavicle and posteriorly to the lower portion of the scapulae. She experienced the typical sympathetic sweating (autonomic dysreflexia) with the occurrence of bowel or bladder problems. She also developed mild abdominal spasms as well as spasms of the lower extremities which, however, were not interfer ing with her activities of daily living.
In September 1991, she developed HH com ing on either immediately or within one-half hour after being in the upright position. It would also happen when she was lying on hcr right side. The HH occurred in the area of her normal sweating: namely her head and should ers and would be so profuse that her clothes and towels were soaked. Again, no other man ifestations of autonomic dysreflexia were pre sent. Changing to the supine position or lying down would instantly stop the HH. In addition, she noted some tingling in both hands, more marked in the fingertips and a vibratory sensi tivity of her bones, especially around the waist. There may have been a very mild increase in her spasticity. However, sensation and the strength in the upper extremities remained un changed.
An MRI in February of 1992 demonstrated a post-traumatic syrinx extending from C2 to about the midthoracic region T8. In the area of her vertebral injury the spinal canal was some what encroached upon by the deformed bone (Fig 3) . A syringo-subarachnoid shunt at the upper thoracic spinal level was carried out 6/29/92. She had immediate short term relief of her HH for about 1 month, followed by recurrence of her symptom.
A repeat MRI in September of 1992 again showed the presence of the syrinx but the cavity was slightly narrower.
In November 1992 she reported complete relief of her HH for about 3 months following a bout of bronchitis. This occurrence was at tributed to a clearing of a possible obstructed shunt tube from debris by the increased intra spinal pressure during coughing. Subsequently, her HH returned and an MRI in January of 1993 showed the syrinx to be enlarged, extend ing from C2 to no.
In March 1993 the previous syringo subarachnoid shunt was converted to a syringo peritoneal shunt. At the time of surgery the distal portion of the shunt catheter in the subarachnoid space was found to be tethered and enveloped by scar tissue. After this pro cedure there was considerable improvement in her symptoms. Presently there is mild sweating only after being upright for a couple of hours compared to the immediate onset prior to sur gery and no HH when she is in the right lateral position. However, greater aw areness of this entity and the increased use of MRI will result in an earlier diagnosis and in diagnosing a greater number of patients.
Discussion
The interval between trauma and the presentation of a syrinx varies widely, from several months to many years. 2 ,6 ,7 In the patients reported here the interval of spinal injury to the onset of symptoms was 4 years and 13 years respectively. The interval for appearance of the syrinx is somewhat shorter in those with complete compared to those with partial spinal cord lesions. Most of the responsible injuries for PT S occurred in the lower cervical or high thoracic area but may also be associated with low thoracic or even upper lumbar lesions.
The syrinx cavity can either ascend or descend within the cord from the site of damage and not infrequently is found above and below the spinal cord lesion.s However, in almost all cases the upper thoracic cord is involved.
Pain, various sensory changes, progress ive motor weakness, and increase in spasti city are the most frequent symptoms of PT S.4,7 Excessive sw eating or HH is not an early feature of PTS. Piatt7 does not men tion HH at all in his description of PT S. Batzdorf 6 reported on several patients whose symptoms of syringomyelia were triggered by recent trauma and mentions abnormalities of sw eating occuring in the upper limbs and upper face or the occa sional lack of sw eating on one side or the other in syringobulbia. If Horner's syn drome was present it occurred usually uni laterally. He referred to one patient with persistent and distressing HH . Rossier's If HH is present it occurs in such excess ive quantities that, for example, pools of sw eat accumulate in the bed, or sw eat can be wrung out of clothes and towels. It may occur above or below the level of transec tion, unilaterally, and may involve derma tomes whose sensation is later altered by the syrinx.s In our tw o patients HH occurred primarily above the lesion and bilaterally.
Sw eat glands derive their innervation from the sympathetic nervous system. The hypothalamus and other suprasegmental structures contribute to the regulation of a variety of visceral reflex activities through the descending fiber system. Within the spinal cord the supranuclear sudomotor fibers pass through the posterior aspect of the anterolateral tract very close to the lateral pyramidal tract and the border zone of the intermediolateral horns where the segmental synapse with the ganglion cells of the gray matter takes place. The inter mediolateral nucleus consists of several ad jacent cell columns, the most apical cell group constituting the lateral horn (Fig 4) . It HH can be an early and significant symp tom in the development of PTS. Spinal cord injured patients frequently have a precari ous independence and, therefore, are easily threatened by additional loss of function.
Early detection of the development of PTS is very important in the diagnosis and prompt surgical treatment. 
